Oxygen and nitroreductase-dependent binding of AF-2 in spheroids and murine tumors.
Fluorescent nitroheterocycles such as AF-2 may be useful in identifying hypoxic cells in tumors. Since binding is dependent on rate of drug metabolism (nitroreduction) as well as cellular oxygen content, flow cytometric analysis of cells from tumors and spheroids was used to quantify AF-2 binding, and differential pulse polarography was used to measure reduction of AF-2 by several mammalian cell lines, spheroids and tumor cells. Hypoxic V79 spheroid cells and Lewis lung tumor cells bound 20 times more AF-2 than oxic cells, and binding proceeded with first order kinetics. Nitroreductase activity varied about tenfold among different tumor cells. As expected, the rate of binding of AF-2 correlated well with the rate of nitroreduction. Oral injection of AF-2 (5 mg) was the most successful method of administration to tumor-bearing mice. In mice injected with both AF-2 and Hoechst 33342 (which stains well-perfused cells), SCCVII tumor cells which contained the most Hoechst contained the least AF-2. Although minimal toxicity by AF-2 was observed in these tumors, binding of AF-2 was barely sufficient for detection using flow cytometry.